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The degin of new materials with enhangaperties continues to be a driver for the in\gsgion of hybrid materials.
As hybrid materials are golymers based on inganic and gganic comonomers, thelisplay enhancegbroperties
by bridging the properties pace between two dissimilaypes of materials. Receptlwe have taken an upie
approach to theynthesis of brid materials ¥ desgning polymerizable inaganic oligomers with pecific reactive
sites. Pgmerization at the sgie reactive site results in a linepolymer containig monodigerse, nano-size
inorganic clustependent to an ganicpolymer main chain. A series of randonpalymers wereynthesized with
different mole fraction of these irgamic nano-clusters. Mole fraction was determinedgi$iflNMR. The molecular
weight of cgoolymers were characterized witlyel permeation chromagpaphy and a combination of refractive index
and multi-aigle light scatterig measurements. The thermadperties such aglass transitions and thermalpaxsion
were characterized as a function of mole fraction ofgamic clusters. Althagh, the inoganic clustergphase
separated from the ganic polymers as observed with a transmission electron miqugsddowever, ont a glass
transition was observed ugimodulated differential scanrgrecalorimety (MDSC). Theglass transition teperature
increases with the content of iganic material. Thisype of observation in DSC is often associated withdlsin
phase" material. Therefore, thespalgmersprovide a unjue gproach to stugthe molecular legth scale ofjlass
transition. The detail localydamics was also invegtited with Positron Lifetimeggctroscpy as a function of
tenperature. In which, free volumep@nsion associated with the iganic and aganicphase can be eaggarated
and corpared with the bulk goansion as observed in the dilatorgetResults of mechanicpioperties as a function
of terrperature will also beresented.



